Comparative cytotoxicity of 14 novel selenocysteine se-conjugates in rat renal proximal tubular cells.
Recently, Se-substituted selenocysteine conjugates were proposed as potential prodrugs to target biologically active selenol compounds to tissues containing high activities of cysteine conjugate beta-lyases, such as the kidneys. However, several selenium compounds are known to be relatively toxic compounds. In the present study, the cytotoxicity of 14 selenocysteine Se-conjugates was determined in freshly isolated rat renal proximal tubular cells (RPTC). The results of this study show that four selenocysteine Se-conjugates with alkyl substituents (methyl, ethyl, n-propyl, and n-butyl) did not cause significant cytotoxicity to RPTC up to concentrations of 500 microM after 90 min of incubation. Also, no effect was observed on mitochondrial functioning as indicated by the unaffected mitochondrial membrane potential (delta psi). Se-(i-Propyl)-selenocysteine, however, appeared to be a cytotoxic compound, causing time- and dose-dependent cytotoxicity, and caused a decrease of delta psi in remaining viable cells. Aminooxyacetic acid (AOAA) provided significant protection against cell death of Se-(i-propyl)-selenocysteine, pointing to involvement of cysteine conjugate beta-lyase. AOAA, however, did not prevent the decrease of delta psi. Differentially substituted Se-(phenyl)-L-selenocysteine and Se-(benzyl)-L-selenocysteine conjugates appeared to be cytotoxic to RPTC at a concentration of 200 microM, as indicated by increased cell death and a decreased delta psi in remaining viable cells. Within the Se-benzyl-series, Se-(4-methoxybenzyl)-L-selenocysteine was the most toxic conjugate, whereas Se-(4-chlorophenyl)-L-selenocysteine was the most toxic conjugate of the Se-phenyl compounds. The selenocysteine Se-conjugates with nonsubstituted phenyl and benzyl substituents were nontoxic at 200 microM, but caused significant cell death at a concentration of 500 microM. Preincubation with AOAA, an inhibitor of cysteine conjugate beta-lyase, provided only partial protection against the cytotoxicity of Se-(phenyl)-L-selenocysteine (500 microM) and Se-(4-methoxybenzyl)-L-selenocysteine (200 microM). AOAA did not protect against cytotoxicity of the other conjugates, suggesting direct effects of these compounds or involvement of alternative routes of bioactivation. This study demonstrates that cytotoxicity of selenocysteine Se-conjugates is strongly dependent on the nature of the Se-bound substituent. The nontoxic Se-(alkyl)-Se-conjugates may be promising candidates for further evaluation for chemopreventive activities.